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1 
This invention relates to torque-transmitting 
devices, and more particularly to novel and 
proved coupling or clutch means for operatively 
connecting rotary members. 
If is one object of the present invention to 
provide a coupling or clutch for transmitting 
torques up to a predeter.mined torque, said cou- 
pling embodying novel, readily adjustable.means 
for controlling the maximum transmittable 
torque. 
Still another object is to provide a novel safety 
coupling or clutch adapted to interconnect a 
driving and driven member for the transmission 
between said members of torques up to a prede- 
termined torique and adapted to effect substan- 
tial]y complete and frictionless disengagement be- 
tween said members when said predetermined 
torque is exceeded. 
A stfll further object is to provide a coupling or 
clutch of the above character wherein re-engage- 
ment of the driving and driven members is auto- 
matically obtained by bringing said members to 
the saine rotational speed as, for  example, by 
bringing both members to rest. 
A further object is the provision of a novel 
clutch or coupling which is simple, compact, and 
reliable in operation and which can be readily 
and economically manufactured and assembled. 
A further object is the provision of a novel 
clutch or coupling construction wherein there is 
provided a plurality of shoes and a substantially 
continuous shoe-engaging surface and novel 
engagement may be obtained between said shoes 
means are included in the construction for mount- 
ing the shoes so that a predetermined frictional 
and surface when a torque is being transmitted. 
The invention accordingly comprises the fea- 
tures of the construction, combination of elements 
and arrangements of parts which will be exempli- 
fled in the construction hereinafter  set forth .and 
the scope of the application of which wfll be in- 
dicated in the claims. 
For a fuller understanding of the nature and 
objects of the invention, reference should be had 
to the following detailed description taken in con- 
nection with the accompanying drawings, in 
which: 
Figure 1 is a view, partly in section and partly 
in elevation, of one ïorm of clutch or coupling 
embodying the structure of the present invention, 
the section being taken through the axis of the 
driving shaft of the coupling; 
Fig. 2 is a sectional view taken substantially 
along line 2--2 of Fig. 1; 
Fig. 3 is a perspective view of the element of 
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the coupling which is adapted to connect with 
the driving shaft and to mourir the clutch shoes 
for operative engagement with the shoe-engaging 
surface; and 
5 Fig. 4 is an enlarged, fragmentary sectional view 
of a portion of the structure of Fig. 2 showing 
the frictional surfaces of said coupling in dis- 
engaged position. 
leferring to the drawings, the novel power- 
10 transmitting device of the present invention is 
illustrated by way of example in the form of a 
self-contained, relatively simple and compact unit 
which may be readily adapted to interconnect a 
pair of rotary members to serve as a clutch or a 
15 coupling for said members. In the form shown, 
the coupling is adapted to provide a torque- 
transmitting connection between a driving shaft 
 0 and a pulley  2, but it is to be expressly under- 
stood, however, that the novel structure of the 
20 invention is hot limited to the transmission of a 
torque from a shaÏt to a pul]ey, but may be utflized 
to transmit torque between any members adapted 
for angular rotation with respect to one another 
as, for example, to transmit torque from a driv- 
25 ing shaft to a driven shaft or from the motor of 
a hand-operated tool to the tool element theveof. 
The torque-transmitting device of the inven- 
tion comprises a plurality of shoes 4 .and a sub« 
stantially continuous shoe-engaging surface B 
30 and, as shown, said shoe-engaging surface is pro- 
vided by that portion of the device which mounts 
the driven member, i. e., pulley  2, and said shoes 
are drivably connected to the driving member, 
i. e., shaft [0. Shoe-engaging surface B consti- 
35 tutes the inner peripheral surface of an outev 
cylindrical portion $ of a cup-shaped housing 
member 20 which is provided at its inner cir- 
cumference with a pair of co-axial, axially-spaced 
cylindrical flange portions 2}a and 20b connected 
40 by a shoulder 20c. The recess defimed by flange 
20a and shoulder 29c serves to mourir a fluid seal 
22 of any conventional construction which is 
adapted to engage the peripheral surÏace of shaft 
0 and prevent flow of fluid from the interior of 
45 housing member 2{} along said shaft. A bushing 
24 is mounted in flange portion 20b and provides 
a bearing surface for shaft  0. 
To mourir pulley 2 and to form a fluid-tight 
chamber with housing member 2{}, thereis pro- 
50 vided a suitable housing section 26 having a hub 
portion 2 to which pulley 2 is flxedly secured 
for rotation therewith by any suitable means 
such as a set screw, spline or key (hOt shown). 
A radially extending flange 28 may form an 
55 tegral part of said housing section 2 and is se- 
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cm'ed, as y means of screws 32, at its outer edge 
to a flange ${}, the latter preferably being an in- 
tegral extension of portion 18 of member 2{}. 
To mourir friction shoes 4 for operative en- 
gagement with shoe-engaging surface I{}, there 
is preferably provided a novel spider element 34 
(Figs. 1 and 3) comprising a hub -{} mounted on 
shaft I{} for rotation therewith as, for example, 
by being splined, keyed or otherwise secured 
thereto, and whose outer periphery is joulïaled 
in a bushing -{} mounted within the bore of hub 
member 26. Extending from hub 3{} in a sub- 
stantia]ly radial direction is a p]urality of pairs 
of arms 4{}, each pair of said arms being adapted 
to operatively mount one of shoes 14. A plural- 
itY of shoes 14 is preferably provided, and in the 
form herein described four are used. Each pair 
of arms 4{} has mounted therebetween a lever 
such, for example, as a be]l crank lever 42, a pin 
44 being provided for mounting each said lever 
for pivotal movement about an axis perpendicu- 
lar to the axis of shaft I{}. One arm of each said 
bell crank lever 42 (Fig. 1) is adapted to ex- 
tend substantially parallel to said axis of rota- 
tion and is provided with a mounting member 
4{} in the form oï a pin having a semi-spherical 
head portion which flts into a conforming recess 
provided in the lower end oï each of shoes 14, 
and thereby mounts each said shoe ïor limited 
universal pivotal movement with respect to said 
lever arm. Each oï shoes 14 preïerably tas its 
frictional surface, i. e., the surface thereof adapt- 
ed to engage shoe-engaging surface 16, conform- 
ing to the curvature of the latter surface so that 
an optimum frictional engagement is obtained 
during torque transmission. 
In order to urge shoes 14 into engagement 
with shoe-engaging surface I{} with a predeter- 
mined force, there is preferably provided means 
ïor acting on each of the radially extending arms 
of lever 42 tending to pivot the upper lever, as 
viewed in Fig. 1, in a counterclockwise direction, 
thereby biasing the arm which mounts shoes 14 
in the direction of surïace 16. As shown, said 
lever-engaging means comprise a plurality of coil 
springs 48, each of which is mounted in a suitable 
passage 66, bored into hub .6 in a direction sub- 
stantially parallel to the axis of rotation there- 
of. Each said passage is located so as to be op- 
posite the lower end of one of the radially ex- 
tending arms of a bell crank lever 42. One end 
of each of springs 4{} bears against the arm of 
said bell crank lever, the latter being preferably 
provided with a suitable recess 62 for receiving 
said end, and the other end of said spring is held 
by a pin 54. One of said pins 64 extends into and 
is adapted to substantially flll the outer end of 
each of passages 6{}, preventing any appreciable 
loss of liquid through said passages. Each of 
pins 64 is in turn engaged by the inner end of 
a nut member 6 threaded on an externally 
threaded portion 6{} oï hub 3{}, which threaded 
portion has a reduced outer diameter such that 
its periphery leaves a portion at least of each 
passage exposed, so that said nut 6{} is able to 
bear against the ends oï pins 64. 
It is apparent that by adjusting the location 
of nut 6{} on threaded portion 66 it is possible 
to adjust the compression under which springs 
45 are held, and therefore the force with which 
shoes 14 are normally urged into frictional en- 
gagement with shoe-engaging surface I {}. It will 
also be apparent from the foregoing construction 
that torques may be transmitted from shaft I{} 
through spider 34 to levers 42 and thence to 
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shoes 14, from which they may be transmltted 
to shoe-engaging surface 16 and through hous- 
ing 8 and hub 26 to pulley 12, causing the lat- 
ter to rotate with shaft 10. In the event a torque 
5 ir excess of that which can be transmitted 
from shoes 14 to shoe-engaging surface I{} ïor 
any condition of compression of springs 48 is ap- 
plied, the shoes 14 will slip with respect to shoe- 
engaging surface 
] 0 The novel coupling construction of the present 
invention is particularly adapted to effect sub- 
stantially complete disengagement between the 
driving shaft I{} and pulley 12 when the prede- 
termined maximum transmittable torque is ex- 
]5 ceeded, the disengagement being such that 
engagement will hot occur untfl there is no rela- 
tive rotation between said members as, for ex- 
ample, when both are at rest. In order to achieve 
this result, a lubricant is preferably provided in 
20 the chamber {}{} formed by housing members 
and 26. It will be noted that bushing 38 coop- 
erates with hubs 2{} and .6 to provide a fluid seal 
at one end of chamber 6{} and sealing means 22 
seals the other end of the chamber. ,Such small 
25 quantities of lubricant as may escape from 
chamber {}{}, for example, through passages 
may be trapped by securing a suitable end closure 
element 62 to hub member 2{}. In the embodi- 
ment shown in the drawings, hub member 26 bas 
30 an internally threaded extension into which 
closure element 2 is threaded and it is to be 
noted that said closure element, when so mount- 
ed, serres to enclose nut member 6{}, preventing 
inadvertent change in the adjustment of nut 
35 member 60. 
When shoes 14 are formed of metal, the lubri- 
cant is preferably an off and a quantity thereof 
is provided in chamber 6{} at least suflïcient te 
cover shoe-engaging surface 16 with a film there- 
4O of during rotation of the coupling. When the 
maximum transmittable torque is exceeded and 
shoes 4 begin to slip relative to surface 16, this 
slipping action, because of the pivotal mounting 
of said shoes, will cause the latter te tilt some- 
«5 what about an axis substantially perpendicular 
to the direction of rotation thereof, i. e., substan- 
tially parallel to the axis of rotation of shaft I{}, 
thereby producing a wedge effect between the 
friction sm'faces. When this wedge action takes 
50 place, a lubricating film 64 of the off within 
chamber {}{} is forced between said engaging sur- 
faces and, in effect, produces a complete separa- 
tion of said surfaces, as illustrated in somewhat 
exaggerated fashion in Fig. 4. Substantially no 
, torque can be transmitted from the driven mem- 
ber to the driving member whfle this condition 
exists, which is as long as shoes 14 are rotating 
at a different angular velocity than housing mem- 
ber 18. Re-engagement of the friction surfaces 
60 for the purpose of effecting a power transmission 
from shaft I{} to pulley 12 is hot achieved until 
there is no relative rotation between said shaft 
and said pulley. Under normal operating con- 
ditions, in order to effect re-engagement between 
,q5 the frictional surfaces so as to make possible the 
further power transmission from the driven to 
the driving members, it is necessary to bring said 
members to rest or to completely unload the 
driven member, i. e., pulley 12, so that the drag 
70 of the lubricating film 64 is suflicient to bring 
the latter member to the speed of the driving 
member. 
In general, when one surface slides over a con- 
forming surface in the presence of a lubricant, 
75 as when the shoes are slipping, the distribution of 
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Pressure in th lubricant depends on the bearing 
pressure, speed, viscosity of the lubricant, the 
geometry of the surfaces and the method oï sup- 
port. The ratio oï the ïree slipping torque to the 
torqu which causes slipping varies with speed 
and visoosity, but is normally of the order of one 
per cent or less. The static ïrictional coeflicients 
depend, oï course, on the materials and the char- 
acteristics of the surfaces, but do not vary a sig- 
nificant amount for a given pair of materials. 
Shoes 4 may be oï plastic or rubber, but in the 
above-described embodiment are preïerably oï 
meta], and lubricants may be straight mineral 
ofls. Oiliness additives are in general undesir- 
able, but anti-oxidants, anti-ïoam and extreme 
pressure agents may be added. The lowest vis- 
cosity which will give adequate lubrication is 
preïerred, in order to minimize the free slipping 
torque. Water and aqueous solutions may be 
used with rubber shoes. Water appears tobe an 
adequate lubricant where speeds are high or the 
load is light. Metal shoes, ïor examp]e, of stee], 
may take loads up fo rive hundred pounds per 
square inch. 
In the above-described embodiment oï the in- 
vention, shoes 4 are pivoted centrally on the 
head of pin 46 and this provides for operation 
of the coupling in either direction. V-here the 
unit is to operate in one direction only, the ïree 
slipping torque may be reduced somewhat by 
pivoting the shoes closer to their trailing edges. 
There is thus provided a novel torque-trans- 
mitting device useful particu]ar]y as a coupling 
and embodying novel means for mounting fric- 
tion members for operative engagement with one 
another, and novel means for automatica]]y ef- 
fecting substantial]y comp]ete disengagement of 
said members when a predetermined torque is 
exceeded. There is a]so provided novel means 
for control]ing the ïrictional engagement between 
the friction members so as fo vary the maximum 
torque which can be transmitted. 
Since certain changes in the constructions set 
forth which embody the invention may be ruade 
without departing from ifs scope, if is intended 
that ail marrer contained in the above descrip- 
tion or shown in the accompanying drawings 
shall be interpreted as i]lustrative, and not in a 
limiting sense. 
What is c]aimed is: 
i. In a device ïor transmitting torque between 
a pair of mem, bers adapted for rotation with re- 
spect fo one another about ,a predetermined axis 
oï rotation, a housing, means connected fo one oï 
said members providing .a friction surface in 
said housing, a lub.ricant contained in said hous- 
ing and adapted fo cover said shoe-engaging 
surface during oper.ation of said devlce, a plurality 
of friction shoes in said housing for ïrictionally 
engaging said surface, a shoe-mounting element 
fixed fo said other member, a plurality of levers 
pivotally mounted on said shoe-mounting ele- 
ment, each said lever having one of said shoes 
mounted thereon so that said shoe can pivot about 
an axis substantially perpendicular fo ifs direc- 
tion of movement, said lubricant being capable 
of disengaging said shoes from said surface when- 
ever there is relative rotation between said shoes 
.and said surface, means carried by said shoe- 
mounting e]ement for engaging each of said levers 
ïor applying a pressure thereto tending fo pivot 
the saine so as fo bias the shoes mounted thereon 
into engagement with said friction surface, and 
means carried by said shoe-mounting element for 
varying the pressure applied by said lever-engag- 

ing means to vary the niamtm torque trans- 
mittable by said device. 
2. In a device ïor transmitting torque between 
a pair of members adapted ïor rotation with re- 
5 spect fo one another about a predetermined axis 
oï rotation, means cormected fo one oï said mem- 
bers providing a friction surface, means cooper.at- 
ing with said firstunamed means fo provide a 
fiuid-tight housing, said housing containing a 
10 lubricant adapted fo cover said shoe-engaging 
surïace during operation oï said device, a plural- 
ity oï ïriction shoes ïor ïrictionally engaging said 
surïace, a shoe-mounting element fixed fo said 
other member, aplurality oï levers pivotally 
15 mounted on said shoe-mounting element, each 
said lever having one oï said shoes mounted there- 
on so that said shoe can pivot about an axis sub- 
stantially para]]el to said axis of rotation, said 
lubricant being capable oï disengaging said shoes 
20 ïrom said surface whenever there is relative ro- 
tation between said shoes .and said surface, and 
means for engaging each of said levers ïor app]y- 
ing a pressure thereto tending fo pivot the saine 
so as fo bias the shoes mounted thereon into en- 
25 gagement with said ïriction surface, said last- 
named means comprising a p]uzality oï springs 
and pins carried by said shoe-mounting element, 
each spring being compressed between one oï said 
pins and one oï said levers. 
30 3. In a device for transmitting torque between 
a pair of members adapted for rotation with re- 
spect fo one another about a predetermined axis 
oï rotation, means connected fo one oï said mem- 
bers providing a friction surface, means cooperat- 
35 ing with said fiïst-named means fo provide a 
fiuid-tight housing, said housing containing a 
lubricant adapted fo cover said shoe-engaging 
surface during operation of said device, a plural- 
ity oï friction shoes ïor frictional]y engaging said 
40 surïace, a shoe-mounting element fixed fo said 
other member, a plura]ity of ]evers pivotally 
mounted on said shoe-mounting element, each 
said lever having one of said shoes mounted 
thereon so that said shoe can pivot about an 
45 axis substantially parallel fo said axis oï rotation, 
said lubricant being capable of disengaging said 
shoes ïrom said surïace whenever there is rela- 
tive rotation between said shoes and said sur- 
ïace, means ïor engaging each of said levers for 
50 app]ying a pressure thereto tending fo pivot the 
saine so as fo bias the shoes mounted thereon in- 
fo engagement with said friction surïace, said 
last-named means comprising a plurality of 
springs and pins carried by said shoe-mounting 
55 e]ement, each spring being compressed ,between 
one of said pins and one oï said levers, and a 
member adjustab]y mounted on said shoe-mount- 
ing e]ement ïor engaging said pins and varying 
the position thereoï fo vary the compression un- 
60 der which each said spring is held and the pres- 
sure exerted by said springs on said levers. 
4. In a device for transmitting torque between 
a pair oï members adapted for rotation with re- 
spect fo one another about a predetermined axis 
65 of rotation, means connected fo one of said mem- 
bers providing a ïriction surïace, means cooperat- 
ing with said first-named means fo ïorm a fluid- 
tight housing, said housing containing a lubricant 
adapted fo cover saidshoe-engaging surface dur- 
70 ing operation oï said device, a p]urality of friction 
shoes for ïrictionally engaging said surface, a 
shoe-mounting element fixed fo said other ruera- 
ber, a p]urality of levers pivotally mounted inter- 
mediate their ends on said shoe-mounting ele- 
75 ment, each said lever having one of said shoes 
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pivotally mounted on one end thereof so that said 
shoe can pivot about an axis substantially parallel 
fo said axis of rotation, said lubricant being ca- 
pable of substantially completely disengaging said 
shoes from said surface whenever there is rela- 
tive rotation between said shoes and said surface, 
means carried by said shoe-mounting element 
for engaging the other end of each of said loyers 
for applying a pressure thereto tending to pivot 
the saine so as to bias the shoe mounted thereon 
into engagement with said friction surface, and 
means carried by said shoe-mounting element 
for varying the pressure applied by said lever-en- 
gaging means fo vary the maximum torque trans- 
mittable by said devic 
5. In a device for transmitting torque between 
a pair of members adapted for rotation with re- 
spect to one another about a predetermined axis 
of rotation, means connected to one of said mem- 
bers providing a friction surface, means cooper- 
ating with said first-named means to form a 
fluid-tight housing, said housing containing a 
lubricant adapted to cover said shoe-engaging 
sm'face during operation of said device, a plu- 
rality of friction shoes for frictionally engaging 
said surface, a shoe-mounting element flxed to 
said other member, a plurality of loyers pivotally 
mounted intermediate their ends on said shoe- 
mounting element for pivotal movement about an 
axis substantially perpendicular to said axis of 
rotation, each said lever having one of said shoes 
pivotally mounted on one end thereof so that said 
shoe can pivot about an axis substantially paral- 
lel to said axis of rotation, said lubricant being 
capable of substantially completely disengaging 
said shoes from said surface whenever there is 
relative rotation between said shoes and said sui'- 
face, and means carried by said shoe-mounting 
element for engaging the other end of each of said 
loyers for applying a pressure thereto tending to 
pivot the same so as to bias the shoe mounted 
thereon into engagement with said friction 
surface. 
6. In a device for transmitting torque from OE 
rotary driving member to a rotary driven more- 
ber, means connected to one of said members 
providing a continuous shoe-engaging surface, a 
plurality of friction shoes for operatively engag- 
ing aid surface, means cooperating with said 
first-named means to forma fluid-tight housing, 
said housing containing a lubricant accessible to 
said shoes and said surface, means for connecting 
said shoez to the other of said members an.d for 
so mounting said shoes that said lubricant sub- 
stantially completely disengages said shoes from 
said surface whenever there is relative rotation 
between said shoes and said surface, said last- 
named means comprising a shoe-mounting ele- 
ment connected to said last-named member for 
rotation therewith and a plurality of bell crank 
levers mounted on said shoe-mounting element 
for movement about an axis perpendicular fo the 
axis of rotation of said last-named rotary more- 
ber, one arm of each said lever mounting one of 
said shoes for pivotal movement ,about an axis 
substantially parallel to the axis of rotation of 
said last-named member, and means engagin 
the other arm of each of said loyers for applying 
a pressure thereto tending to pivot said loyers 
and bias the shoes mounted thereon into engage- 
ment with sai,d shoe-engaging surïace. 
7. In a device for transmitting torque from a 
rotary driving member to a rotary driven more- 
ber, means connected to one of said rnembers 
providing a continuous shoe-engaging surface, a 

plurality of friction shoes for operatively engag- 
in,g said surface, means cooperating with said 
first-named means to forma fluid-tight housing, 
said housing containing a lubricant accessible to 
5 said shoes and Said surface, means for connecting 
said shoes to the other of said members and for 
so mounting said shoes that said lubricant sub- 
stantially completely disengages said shoes from 
said surface whenever there is relative rotation 
lO between said shoes and said surface, said last- 
named means comprising a spider connected to 
said last-named member for rotation therewith 
and a plurality of bell crank loyers mounted on 
said spider for pivotal movement about axes per- 
15 pendicular fo the axis of rotation of said last- 
named rotary member, one arm of each said lever 
extending substantially parallel to said axis of 
rotation and the other arm of each said lever ex- 
tendhg substantially radially with respect fo said 
20 axis cf rotation, each of said axially extending 
arms of said levers providing a pivotal mounting 
for one of said shoes whereby said shoe may pivot 
about an axis substantially parallel to said axis 
of rotation, and means engaging the radially ex- 
25 tendin,g arm of each said lever for applying a 
pressure to said afin tending to pivot said lever 
and bias the shoe mounted thereon into engage- 
ment with saoEd shoe-engaging surface. 
8. In a device îor transmitting torque ïrom a 
0 rotary driving member to a rotary driven ruera- 
ber, means connected to one of said members 
providing a continuous shoe-engaging surface, a 
plurality of friction shces for operatively engag- 
ing said surface, means cooperating with said 
35 first-named means to forma fluid-tight housing, 
said housing containing a lubricant accessible to 
said shoes and said surface, means for connecting 
said shoes to the other of said members and for 
so mounting said shoes that said lubricant sub- 
40 stantially completely disengages said shoes îrom 
said surface whenever tl]ere is relative rotation 
between said shoes and said surface, said last- 
named means comprising a spider connected to 
said last-named member for rotation therewith 
45 and a plurality of bell crank levers mounted on 
said spider for pivotal movement about axes per- 
pendicular to the axis of rotation of said last- 
named rotary member, one arm of each said lever 
extending substantially parallel fo said axis of 
50 rotation and the other arm of each said lever ex- 
tending substantially radially with respect fo said 
axis of rotation, each of said axially extending 
arms cf said loyers providing a pivotal mounting 
for one of said shoes whereby said shoe may pivot 
55 about an axis substantially parallel fo said axis 
of rotation, means engaging the radially extend- 
ing arm of each said lever for .applying a pressure 
to said arm tending to pivot said lever and bias 
the shoe lnounted thereon into engagement with 
@0 said shoe-engaging surface, said arm-engaging 
means comprising a plurality of springs, each 
spring acting on one of said levers, and rneans 
engaging one end of each of said springs fo hold 
the saine under compression. 
65 9. In a device for transmitting torque from a 
rotary driving member to a rotary driven ruera- 
ber, means connected to one of said members 
providing a continuous shoe-engaging surface, a 
plurality of friction shoes for operatively engag- 
70 ing said surface, means cooperating with said 
first-named means fo forma fluid-tight housing, 
said housing containing ,a lubricant accessible fo 
said shoes and said surface, means for connecting 
said shoes to the other of said members and for 
75 so mounting said shoes that said lubricant sub- 
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stantially completely disengages said shoes from 
said surface whenever there is relative rotation 
between said shoes and said surface, said' last- 
named means comprslng a spider connected to 
said last-named member for rotation therewîth 
and a plurality of bell crard levers mounted on 
said spider forpivota! movement about axeç per- 
pendicular to the ax!s of rotation of saic last- 
named rotary member, oné arm of each said lever 
extending substantially iarallel to said aXis=of 
rotation ,and the othèr arm of each said  lver 
extending substantiaily, radially with resC to 
said axis of rotation, each 0f said axially end- 
ing arms of said leversprovidlng a pivotal mount- 
lng for one of said shoes whereby said sh0emay 
pivot about an axis sïbstantially parallelïosaid 
axis oî rotation, mea engaging the radilt e- 
tending arm of each"säïl lever for applg  
pressure fo said armtding fo pivot sadiever 
and bias the shoe motëd thereon into agê- 
ment with said shoe-Klng surface, saïirn - 

engaglng means comprising a plura]lty of sprins. 
each of said sprlngs acting on oner"t saM levers. 
a plurality of pins. each of said pinëngaglng one 
end of one of said sprlngs and ho,l the same 
under compression, and a nut meber mounted 
on said spider and capable of adJ .u'tg he pos1- 
tion of said pins to vary the compçSsin under 
which said sprtngs are held. "r' '»  ..... 
OTTO 'E.: WOLFF. 
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